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Background
• Quinone reductases are FAD-linked enzymes that catalyze the 2-
electron reduction of quinones. 1
• NQO2 is unable to efficiently use the conventional cofactors NADH 
and NADPH like NQO1, and instead uses smaller nicotinamide 
cofactors present in low cellular amounts.2
• These observations suggest NQO2 may have evolved to be a signaling 
molecule.
Methodology
Phylogenetic Tree – made using Phylobot based on maximum 





















A BFigure 3.  A) SDS-PAGE gel of 
auto-induced A.mississippiensis 
NQO2 expression. B) SDS-PAGE 
gel of FAD and zinc 
reconstituted A.mississippiensis 
NQO2 post gel filtration. 
Figure 2. Simplified 
phylogenetic tree 
illustrating the 
divergence of NQO1 
and NQO2 from a 
common ancestor.
Figure 4. A) Dependence of observed rate constants (kobs) for NQO2 reduction 
on different NADH concentrations. B) Dependence of observed rate constants 
(kobs) of NQO1 reduction on different NADH concentrations.
1. The enzyme-substrate complex 
in NQO2 reduction by NADH 
exists in rapid equilibrium, 
indicating non-productive 
cofactor binding.
2. The unique cofactor specificity 
and lack of enzymatic activity 
of NQO2 is conserved across 
amniotes.
3. Analysis of NQO1 and NQO2 
phylogeny and predicted 
sequences led to successful 
expression of ancestral 
enzymes.
• Characterization of the kinetic 
properties of ancestral enzymes 
using steady-state and stopped 
flow kinetics.
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Figure 1. SFA-20 
stopped flow 
instrument.
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Goals
1. Examine the cofactor specificity of amniote (H.sapiens, 
A.platyrhynchos, and A.mississippiensis) NQO2 enzymes. 
2. Resurrect ancient enzymes along the evolutionary pathway of NQO1 
and NQO2 to shed light on the molecular determinants of cofactor 
specificity. 
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Expressed and purified
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